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AUTHORS : Gribov, L.A. and Popay,—tevil— 


TITLE: Electro-optical parameters of polyatomic molecules 
and their calculation from experimental data on the 
intensity and polarization in the infrared 

absorption spectra 


PERIODICAL: Optika i spektroskopiya, v.l2, no.d, 1962, 546-549 


TEXT: converse electro-optical problem 
is discussed ut that experi- 
ment will in i 1 i , namely, tne 
derivative of t e with respect to 
the normal coor he sign since the intensity sig 
of the absorption e square of the derivative 
and the direction oO i i In addition, 

the form of the vibrations is known from the solution of the 
mechanical problem. It is shown that the theory put forward by 
Vol'kenshteyn et al. (DAN SSSR, 30, 784, 1941; ZhETF, 11, 642, 
1941; J.Phys-, 9: 101, 194%; ZnETF, 15, 124, 1945) is, in 
principle, capable of yielding this solution for a large number 
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AUTHORS : Gribov, L.A., Popov, Ye.M. 


TITLE: Determination of the electro-optical parameters and 
calculation of intensity in the infrared absorption 
of methane and ethane ° 


PERIODICAL: Optika i spektroskopiya, V-15, no.5, 1962, 663-667 


TEXT: In previous papers the method of determining the electro- 
optical parameters of multiatomic molecules from experimental 
data on the intensity and polarisation of infrared absorption 
bands has been developed and applied to nydrocyanic acid, 
acetylene and ethylene; this work is now extended to include 
methane and ethane. Derivatives of the dipole moments are 
calculated using normal coordinates for methane and its 
deuteron-exchange compounds CH4, cD4, CHD, CD3H and CHoDo. 

The following values of the electro-optical parameters for 
methane are obtained r 


ap . 2 = Des op . Se = D, = 
\ x 3, } 0.65 A" 3 \ 3a 2.) 0.03 = 3 ¥ = 0-280 
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TITLE: Raman and ultraviolet spectra of some unsaturated 
organic compounds of phosphorus 


_ PERIODICAL: Zhurnal obshkchey khimii, v- 32, noe 10, 1962; f 
. 3255 - 3260 . Vs 


TEXT: Raman and UV spectra of vinyl compounds of the type >C = 


Cvs Pr= 0, >C =¢- Pi= § and 7C = Gs EX and of the analogous 
allyl derivatives were investigated in view of the lack of publica- 
tions concerned with the spectra of these systems. The Raman spectra 

ucn—-51 (ISP-51) spectrograph, the line intensi- 
ties being measured photoelectrically with an accuracy of t 15 %. 
-Phe UV spectra were investigated on an cn -41 (SP-41) spectrophoto- 
meter. The compounds were tested in a solution of heptane. The cha- 
racteristic vibrations of the C = C bonds in the allyl compounds 
were very similar to those of © CG in alkenes possessing & termi- 
Gara 1/2 * 
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-8/079/62/032/010/004/008 
Raman and ultraviolet spectra of ... D204/D307 


nal = CH, group, and the UV spectra of CH, = CH - CyH and CH, = 


SCH CH, ~ (0) P(0C, Hy)» were practically the same, indicating that~ / 


in these compounds there is practically no interaction between the 
C = C bonds and the P = O, P = S or the trivalent P atom separated 
from the double bond by a methylene group. In the vinyl derivatives, 
the C = C Raman line intensities were generally lowered and the UV 
absorption bands were slightly shifted towards the shorter wave- 
lengths, in comparison with hexene-1. No indication of conjugation 
tin these systems was thus obtained. The assistance of M.I. Kabachnik 
P.P. Shorygin and V.A. Petukhov is acknowledged. There. are 3 tables, 
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fundamental vibrations of polyatomic molecules 


DERIODICAL: Akademiya nauk SSSR. Doklady, V- 145, no. 4, 1962, 7161-763 Iv 
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Frequencies and intensities of infrared absorption bands of 
the stretching and deformation vibrations of the N group in 
primary amines, Izv. AN SSSR Ser, khim. no.7:1189-1196 Jl "64. 
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{ 

hydrocarbons. Interaction of the two double bonds and of the double bond and 

_ordinary bonds was also indicated. Since hybridization of the carbon atom did not 
change the force constant of the C-C bond, it was concluded the force field of the 
butadiene was associated with %-electron delocalization. Examination of the vi- 
bration of models of polyene dicarboxylic acid esters{(O=C-(C=C)y-C=0, n=2-8) 

_ showed that increasing the length of the polyene chain did not cause significant 

i redistribution or equalization of the force field of the molecule in its normal 

-‘ electron state. A study of the polar properties of polyene compounds involving 
measurement of the absolute integral intensity of the absorption bands in the 
1600 cm! region in IR spectra of a, @-substituted polyenes of the type X-(CH= 

_CH),-COOC2H5, where X=-COOCoHs(n=2-8), -CH3, -NOg and -CHO (n=2-4) 
showed the intramoiecular effect of the substitutents tapered out rapidly with in- 

- creasing length of the conjugated chain. From analysis of the intensity of the bu- 
tadiene IR spectra it was concluded that the double bord has a dipole moment of 
about 1. 3D with the central carbon atom (C2 or C3) being the positive end of the 
dipole. Molecules of linear polyenes are systems of conjugated and polar carbon 
bonds, with the arrangement of the bonds as well as the charge on the atoms 
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along the polyene chain alternating. Orig. art. has: 5 tables and 2 figures 


ASSOCIATION: Institut organicheskoy khimiiim. N. D. Zelinskogo Akademii 
nauk SSSR (Institute of Organic Chemistry, Academy of Sciences SSSR) 


'SUBMITTED: i1TApr64 ENCL: 00 


| 
| SUB CODE: OC NO REF SOV: O13 OTHER: C11 


| 
ae / ee 
| 


[Gad 313 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8" 


"APPROVED F : 
: me OR RELESSE: 08/25/2000 CIA-RDP86-00513R001342420007-8 


3 


= 3 
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AUTHOR: Glebov, I. Avi Popov, 
GleDOV» 6) == 


ORG: none 


TITLE: Investigation of 6- 
generator _ 


and i12-phase operation of a rectifier and inductor -type 


SOURCE: AN SSSR. Institut elektromekhaniki. Teoriya, raschet i issledovaniye 
vysokoispol'zovannykh elektricheskikh mashin (Theory, design, and research of 
electrical machinery in constant use). Moscow, Izgd-vo Nauka, 1965, 162-167 
semiconductor rectifier, electric generator unit 
300-Mw (built) and 500-Mw 


(see figure) of these parts: l- main synchronous 
2 -inductor-type h-f£ generator (exciter); 
3 -semiconductor rectifier; 4- reactors; 5 - magnetic 
The inductor-type generator having a 

h reactance causes an undesirable 

he turbogenerator field winding - 
-phase rectification circuit with 


TOPIC TAGS: electric generator, 


ABSTRACT: The excitation system of "Elektrosila" 200-, 


(blueprint) turbogenerators consists 
generator; 


_ amplifier. 
' relatively hig 
current ripple int 
As a remedy, 2 12 


Excitation system with 
inductor-type h-f generator 
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two 30°-shifted 3-phase windings was suggested by R. A. Lyuter. The suggestion 
was experimentally verified on a 29-kw machine simulating 6- and 12-phase 
conditions. Oscillographically measured the ripple ratios were 52% for the 6-phase 
circuit and 27% for the 12-phase. However, the 12-phase system had a less favorable 
external characteristic (Ug « f(Iy)). Hence, further experiments are held desirabie. 
Orig. art. has: 5 figures and 1 formula. 
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1, Moskovskiy gorodskoy nauchno-i ssLedovatel' skiy institut 
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SOLOMINA, Ye.N.:; POPOV, Ye.¥. 


Disorders of the large arteries of the extremities in protracted 
septic endocarditis. Sov.med. 24 no.1::57-63 Ja '60. 
(MIRA 13:5) 

1. Oz obshchey 1 gospital'noy terapevticheskoy (sav. - deystvitel'- 
nyy chlen AMN SSSR prof. Ye.M. Tareyev) i khirurgicheskoy (zav. - 
prof. A.N. Velikoretskiy) kliniki sanitarno-gigiyenicheskogo fakul '- 
teta I Moskovskogo ordena lenina meditsinskogo instituta imeni 
L.M. Sechenova na baze 24-y gorodskoy bol'nitsy (glavnyy vrach 
v.P. Uspenskiy). 

(ENDOCARDITIS complications) 

(LEG blood supply) 
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POPOV, Ye.N. (Moskva, &-ya ul. Oktyabr' skogo polya,d.5.kv.5) 


an 


Perforation of the aorta in esophageal trauma caused by 
foreign bodies. Grud, khir. 1 no.3:91-97 Ny-Je 159. (MIRA 15:3) 


1. Iz Moskovskogo nauchno-issledovatel’ skogo instituta skoroy 

pomoshchi imeni N.V. Sklifosovskogo (dir. - zasluzhennyy vrach 

USSR M.M. Tarasov, glavnyy khirurg - prof, B.A. Petrov) 

4 kafedry obshchoy i gospital'noy khirurgii (zav. - prof. 

A.N, Velikoretskiy) I Moskovskogo ordena Lenina meditsinskogo 

instituta imeni I.M. Sechenova (dir. ~ prof. V.V. Kovanov). 
‘AORTA—-WOUNDS AND INJURIES) 
(ESOPHAGUS.--FOREIGN BODIES) 
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ey g., dotse, rede; KRYUGHKOVA, V.N., tekhn. red. 


fable paraneters] 
Linear autonatic control systems with veri 

Ce sistemy avtomaticheskogo upravleniia s waren 
parametrami., Moskva, Fizmatgiz, 1962. 324 p. (MIRA 15: 


j for Popov). 
. Chlen-korrespondent Akademii nauk sssr ( 
apres (Automatic control) 
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(MIRA 15:8) 
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USSR/Springs, Spiral Feb 1947 
Mathematics, Applied 


"Calculation of Springs," E. P. Popov, 22 pp 
"Inzhenernyy Sbornik" Vol III, No 2 


Treatment of non-linear characteristics (relation- 
ship between load and displacement) in a spiral 
spring of arbitrary form subjected to an axial 
load, when a number of the coils are brought into 
contact. 
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bleme of the Statics of Thin Rods}. 
Gosudarstv. Izdat. Tehn.-Teor. Li: \foscow-Leningrad, 
1948. £70 pp. (1 plate). 
This is a ee!f-contained monograp. devoted to a sys- 
tematic exposition of solutions of a bro:::: class of elastostatic 
ee problems on large deflections of thin :+ds‘and fat blades. 
The theory, including a careful derivation of the Kirchhoff 
iibri j js contained 1 the first chapter 
(49 pp.). The eth two chapters (103 pp.) deal with 
the applications of the theory to diverse problems on deflec- 
tion and stability of thin rods deformec! in one plane. The 
book summarizes all significant published resulta on prob- 
ieme of this category up to 1948. A distinguishing feature of 
the work is that the exact solutions are presented in a form 
suitable for numerical computation, so that they can be used 
directiy by a stress analyst. The bibliography contains 85 
; items, the earliest of which is dated 1867. 
; I. S. Sokointkof (Los Angeles, Calif.). 


NG es 
re i) 


: I 
{ / 


Yol \3 Mo. 


eae TT 


PO gees PETS TI, phepseeare ee 
; t ' 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8 


fala 


retsenzent; PAVIOVA, T.P., tekhnicheskiy redaktor. 


(Structural mechanics of the airplane] Stroitel'naia mekhanika 

gamoleta, Vol. 1. [Geueral course] Obshchii kurs. Leningrad, 

Leningradskeies Krasnoznamennaia voenno-vozdushnaia inzhenernaia 

akademiia. 1950. 437 p. [Microfilm] (MERA 3:1) 
(Airplanes--Design and construction) 
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(Servomechaniens) 
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POPOV, Ye.P.; SOBOLEV, 0.K., redaktor; AKHLAMOV, S.N., tekhnicheskiy 


~——"~"Fedaktor. 

(Dynamics of automatic control systems] Dinamika sistem avtomatiche- 

skogo regulirovaniia, Moskva, Gos. isd-vo tekhniko-teoret. lit-ry, 

1954. 798 p. (MIRA 8:2) 
(Automatic control) 
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USSR/Engineering - Automatic Control FD-11C7 
Card 1/1 Pub. 41-1/13 


Author : Popov. Ye.°P., Leningrad 


wp eters ee 


Title : Approximate study of self-excited oscillations and forced oscillations 
of nonlinear systems of high order on the basis of the harmonic lin- 
earization of nonlinearities 


Periodical : Izv. AN SSSR. Otd. tekh. nauk 5, 3-38, May 1954 
Abstract » Extends one of the variants of the method of harmonic balance of Krylov 


and Bogolyubov to a new group of problems, developing a more direct 
method for obtaining the approximate dependence of the frequency and 


amplitude of self-excited oxcillations and forced oscillations (with a 
given forced frequency) on the parameters of the system, as well as for 
finding the ranges of their existence. The presented method consists of 
@ combination of the method of harmonic balance of M. M. Krylov and N. HW. 
Bogolyubov and the method of determining stability limits of linear sys- 
tems resulting from the analytical expression of Mikhaylov's criterion. 
Twenty-two refercnces. Diagrams 


Institution 


Submitted : January 23, 1954 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8 


POPOV, E.P. 
See pe 
Reply to M.A.Aizerman's and I.M.Smirnow's note on B.P.Popor's 
Izv. AN SSSR Otd.tekh. nauk no.103189-191 0 '54. (MIRA 8: 
(Vibrations)(Aizerman, M.A.)(Smirnowa, I.M.) 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8 


= 


POPOY, Yo.P. 


Reply to N.M.Aleksandrovskii's and G.K.Krug's remarks concerning 

my article "Nonlinearity effects in the design of servomechanians."* 

(Avtom. i telem. 14 no.6 '53.) Avtom. 1 telem. 15 no.4:362-363 

Ji-ag '5b. (MLBA 7:11) 
(Servomechanisas ) 
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Popov, £/2 


USSE/Physics - Mechanics 
Card 1/1 Pub. 22 - 6/48 


Authors! Popov, E. P. 

pes eA 

Title ; Thorough determination of the first approximation during the study of auto- 
oscillations of nonlinear high-order systems 


Periodical +: Dok, AN SSSR-98/3, 345-348, Sep 21, 1954 


» Abstract 1A perfect solution for the cases where higher. harmonics of the argument must 
be taken into consideration for the calculation of the first harmonics of a 
nonlinear function (harmonic linearization), is described. It was established. 
that the first harmonics of the function (£3 is determined not only by the 
first harmonics (x) but also by certain combination members composed of all 
(X) harmonics. The role of these combination members, in solving the problem 
of auto-oscillation of nonlinear high-order systems, is explained. Formulas 
for the coefficients of harmonic linearization, are included, Five USSR re- 

ferences (1934-1954). Graphs; drawing. 


- Institution +: ... 


Presented by: Academician i. N. Bogolyubov, June 9, 1954 


Yoduition 3-83744, 4.4fn Se 
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Card 1/1 ¢ Pub. 22 - 9/49 
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Title ¢t Unmodulated frequencies of a non-linear system of a hich order during 
Slowly varying external-affecting force 


Periodical Dok. AN SSSR 98/4, 545-547, Oct. 1, 1954 


_AbatracS Using a sample-equation, an apnroximative method is described in 
connection with the determination of an effect of a slowly-varying 
feeding force on the frequency carriers of automatic control and 
_ measuring devices of folowing ae systems. Five references (1937- 


195k). 
Institution aoe 
Presented by : Academician N.-N. Bogolyubov, June 8, 1954 
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SOV/124-57-5-5180 
Translation from: Referativnyy zhurnal. Mekhanika, 1957, Nr 5, p 12 (USSR) 


AUTHOR: Popov, Ye. P. 


Ue heesd eee Se eee te te 

TITLE: The Approximate Determination of Self-sustained and Forced 
Oscillations in Automatic Control Systems (Priblizhennoye oprede- 
leniye avtokolebaniy i vynuzhdennykh kolebaniy v sistemakh 
avtomaticheskogo regulirovaniya) 


PERIODICAL: Tr. 2-go Vses. soveshch. po teorii avtomat. regulirovaniya. Jol. 
Vol. 1. Moscow-Leningrad, Izd-vo AN SSSR, 1955, pp 219-248": 

ABSTRACT: The paper describes the application of N. M. Krylov's and N.N... 
Bogolyubov's harmonic-equilibrium method to the investigation of the 
periodic modes of oscillation of some nonlinear systems. In accord- 
ance with the nature of their nonlinear connections, the systems under 
investigation are divided into three classes. The author describes 
the harmonic linearization of systems of the various classes, as well 
as that of systems having a lag. The determination of the periodic 
mode of oscillation (as well as the clarification of its relationship to 
the system parameters) is reduced to the solution of equations 

Card 1/2 obtained by equating to zero the coordinates of a certain nominal 
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SOV/124-57-5-5180 
The Approximate Determination of Self-sustained and Forced Oscillations (cont.) 


frequency curve constructed for a linearized system. Graphs are adduced for the 
relationships corresponding tc some characteristic cases. The author describes 
some approximate stability evaluations which are based either on the averaging of 
the variable coefficients of the perturbed-motion equations or on an analysis of the 
nature of the nominal frequency curve at points corresponding to possible modes of 
oscillation. The general premises are illustrated by a number of specific configu- 
rations. Neither the question of a substantiation of the methods described in the 
paper under review nor the evaluation of their accuracy are examined. Undoubtedly, 
many of these methods will produce satisfactory results only on condition of 

definite limitations in the properties of the systems investigated. It is noted that in 


the majority of cases the experiments produce good qualitative and quantitative 
agreement with the calculations made in accordance with the methods described. 
N. N. Krasovskiy 
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| U3SR/Mathematics - Automatic Regulation 


Card 1/1 
“Author 
Title 
Periodical : 


Abstract 


Institution: 


Submitted : 


Pub, 42-5/17 


Popov, Ye. P., Leningrad 


On the small parameter in the method of harmonic linearization 


Izv. AN SSSR, td, Tekh. Nauk 2, 41-59, Feb 1955 


Makes an attempt to show the possibility of deriving formulae for harmonic 
linearization by the small parameter method; demonstrates the complete con- 
currence of results obtained by the small parameter method and the harmonic 
linearization method not only for single-value and loop characteristics 

F (x), but for more general types of nonlinearities F (x, px). Shows the 
simultaneous existence of autoresonance and filters in problems on the 
theory of regulation. Formulae, diagrams. Thirteen USSR references. 


November 17, 1954 
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Processes in Non-linear S:-stems," 
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vaper read at the Se s 0. t g A S U SR on Scien if c Prob em. of Au om. Cc 


Production, 15=20 October 1956, 


Avtomatika i telemekhanika, No, 2, Pp. 182-192, 1957 


9015229 
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Ee ee Om 0.K., redaktor; MURASHOVA, N.Ya., 
or 


{Automatic control: funda 
; mental concepts] Avtomaticheakss reguliro- 
vanie; osnovnye poniatiia, Moskva, Gos. izd-vo failini konteeet m° 
litery, 1956. 295 p. (HLRA 10:2) 
(automatic control) 
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TM 1406, Jan. 1955 OB pp. Translation 
Method in which a given nonlinear equa. 
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ueblistiag the method a samali parameter 
is coastdered which makes Ro possible fo 
approzimate a soluton of the new equa 
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POPOV, Ye. P. 


"Damping Diagrams of Nonlinear Processes in Automatic Systems ," 
by Ye. P. Popov, Leningrad, Aytomatika, No 4, 1956, pp 6-18 


The article presents an approximate method of evaluating the quality 
of transient processes in nonlinear systems simultaneously with the deter- 
mination of autooscillations and the separation of areas of stability. 

This method is based on one of the varieties of the harmonic balance method 
and is called the harmonic linearization method. 


Whereas previously a solution to a nonlinear problem was sought for, 
which solution was close to a nondamping sinusoidal solution (i.e., close 
to a solution to a linear system located at the stability boundary), the 
author proposes a new method in which the solution to a nonlinear problen, 
close to a linear rapidly damping solution far from the stability boundary, 
is found. 


. This approximate method of investigating the quality of nonlinear 
transitory processes yields entirely satisfactory results. 


ere, jag} 
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"Approximate methods of studyvi 
- s studying of nonlineg illatione i 
matic control systems." epee var oscillations in auto. 


Paper presented at th S i Vi 
cag Gea @ Intl. Symposium on Nonlinear Vibrations, Kiev, USSR, 


sti ok is ah a , 
Institute of Electrical fngineering of the USSR Academy of Sciences, Leningrad 
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Me - USS2/ Hebhanicd - 
Oa LS 2 Pub 222 10/55 


€ “Authors, Ree Popov, Ye. P, 


z 


“ 


“ Mtle - * On the ap tou < . ie . . 
eagaacs: . -* On the application of 
oa ; Se er petieers _ the harmonic linearization method tc the theory of © 
| Perdodical antarctic, ere ot 
(ODE Dok AN SSSR 106/2, 211-21, Jan 11, 1956 
“Abstract of progr 4. tae 

Abstrac roof is presented that the introductd 

7 . on of a sxall paramet. 

ae poe makes the latter more ease Gee 
deareeeee (1934-1955). o the automatic control theory. Seven USSR 


Institution : ere 


BS Presented by: Academician N. N. Bogolyubov, July 9 1955 
>. ‘ , ; : : 
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PoPov EP 


SUBJECT USSR / PHYSICS CARD 1 / 2 PA - 1746 
AUTHOR _POPOV,E.P. 
TITLE K Generalization of the Asymptotic Method developed by 
N.N.BOGOLJUBOV in the Theory of Nonlinear Oscillations. 
PERIODICAL Dokl.Akad.Nauk, 111, fasc.2, 308-311 (1956) 
Issued: 1 / 1957 : 


In the case of many technical problems, particularly in the theory of automatic 
regulation it is necessary to investigate quickly declining dying down osoil- 
laticn processes. For this purpose the asymptotic solution of a differential 


equation of the type: ax /at? + 2b dx/dt + o°x = ¢ £(x,dx/dt) is necessary. 
Here ¢ denotes a small parameter, b and o - real constants, f(x,dx/dt) - an 
assumed real function. In the case of &€ = 0 the solution of the above equa- 
tion in the case of complex roots of the characteristic equation 


2 re 

Pp + 2bp + 0720 takes the form x = a cos Y¥, aw ae sr Fx wt + b Oe = eb 
In accordance with the idea of the asynptotic method developed by N.N.BOGOL- 
JUBOV the solution of the given differential equation is sought near = 0 


in the form x = a cos ¥+ €9,(a,¥) + &* go(a,¥) + ..., but with the following 
expressions for a(t) and ¥(t): da/dt =-ba +¢ D, (a) + £2,(a) + ..0., 

dvy/dt = W+ €B,(a) + £? B, (a) +++, where @ = has the same value as above. 
These expressions for x,da/dt and a¥/at are considered to be formal series, and 


INSTITUTION: Leningrad Airforce Academy "A.F.MOZAJSKIJ" 


hee. 
AUTHOR: 
SITLE: 
PERIODICAL: 


ABSTRACT: 
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PoPov, Ye. F 
FOMINA, Ye.N. 103-10-9/10 


Seminar on the Automatic Control Theory in Leningrad (1955-1956) 
(Obshcheleningradskiy seminar po teorii avtomaticheskogo reguli- 
rovaniya (1955-1956 gg.)) 


en i Telemekhanika, 1957, Vol. 18, Nr 10, pPe 947-949 
USSR 


On January 21, 1955, P.A.Lebedey delivered a lecture on 
"Stability of a non-Stabilized Movement in the Final Time 
Interval". 

On February 2, 1955, T.N.Sokolov discussed the "Question of the 
Characteristics of Quality in the Theory of Automatic Control", 
D.A.Bashkirov discussed the "Finding out of Roots of Algebraic 
Equations According to the Method of the Successive Divisions", 

On June 6, 1955 I.A.Orurk discuased the "Application of Integral 
Equationg on the Occasion of the Investigation of the 

Transition Processes in Complicated Linear and Nonlinear Systems". 
N.G.Barinov discussed the "Problem of the Construction of Trans- 
ition Characteristica in Automatic Control Systema." 

On September 27, 1956 YeeP.Popov discussed the “Approximate 
Investigation of Transition Processes in some Nonlinear 

Automatic Systamg According to the Method of the Harmonics Lineari- 
zation." 
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PHASE I BOOK EXPLOITATION 376 


Avtomaticheskoye upravleniye i vychislitel'naya tekhnika, vyp. l. 
(Automatic Control and Computing Technique, v. 1) Moscow, 
Mashgiz, 1958. 302 p. 7,000 copies printed. | 


Ed.: Solodovnikov, V.V., Doctor of Technical Sciences, Professor; 
Scientific Ed. of Publishing House: Polyakov,,G.F.; Tech. Ed.: 
Sokolova, T.F.; Managing Ed. for Literature on Machine Building 
and Instrument Making (Mashgiz): Pokrovskiy, N.V., Engineer. 


PURPOSE: The book is intended for engineers and scientific person- 
nel, 


COVERAGE: The book is a collection of eleven articles presented at 
a seminar on the theory and technique of automatic control and 
computing machines. The seminar was organized by the Scientific 
and Technical Society of Instrument Making, the Moscow Higher 
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Automatic Control and (Cont.) 376 


Technical School imeni Bauman, and the Moscow Aviation Institute 
imeni S.Ordzhonikidze. The Moscow Physics and Engineering In- 
stitute also participated in the seminar. , The first five arti- 
cles outline the theory of automatic control, the next four de- 
scribe automatic control systems and system components, and the 
last two articles discuss differential analyzers. No person- 
alities are mentioned. 


TABLE OF CONTENTS: 


Foreword 


Solodovnikov, V.V. Basic Principles of Engineering Cybernetics 


Kuzin, L.T. Some Problems in Synthesizing Pulse Servomechanism 
Systems Subject to Steady-state Random Signals 
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Popov, Ye.P. Selecting the Parameters of Self-oscillatory Auto- 
matic Control Systems 


Rayevskiy, S.Ya. Description of Random Processes by Means of the 
Complex Frequency Function, and Some Problems of Control System 
Quality 


Kuzovkov, N.T. Some New Applications of the Method of Logarithmic 
Frequency Characteristics to the Analysis of Automatic Control 
Systems ~ 


Ruzskiy, Yu.Ye. Electric Hydraulic Controllers 


Chelomey, V.N. Study of Pneumatic and Hydraulic Servomechanisms 
Rozenblat, M.A. Magnetic Amplifiers for Automatic Control Systems 
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8/112/59/000/012/056 /097 
69500 A052/A001 

Translation from: Referativnyy zhurnal, Elektrotekhnika, 1959, No. 12, p, 158, 
# 24999 


AUTHOR: Popov, Ye.P, 


TITLE: On Selection of Parameters of Natural-Osciliation Automatic Control 
pee eee EUR ON Pk 2s 


Systems 4 
PERICDICAL: V sb.: Avtomat, upravleniye i vychisl. tekhn. No. 1, Moscow, Mash- 


giz, 1958, pp. 59-79 


TEXT; An approximate analytical 
lation automatic control systems is desc 


of nonlinearities at a slowly varying input action, Suggestions on the analysis of 
the obtained periodic stability solutions are made, Examples of calculation of 
natural-oscillation conditions in the systems are given, A.S_B 

Translator's note: This is the full translation of the original Russian abstract, 
Card 1/1 
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PURPOSE: ‘This collection of papers is intended for enginesra and other specialists 


om the Theory of Invariance and Its Applications to Automatic Cevices. which 
wen called by the Ordelentye tekhaicheatikh nesk (Departaest of Technical Sei- 
qaces) and the Institut elektrotekhaiki (Institute of Electrical Engineering) 
of tte academy of Sctences of the Ukraine and convened in Kiser October 16 ~ 
20, 1958. The papers presented are concerned with high-quality autcmatic con- 
teal systezs designed on the basis of compensating for the effects cf distur- 

“ Seances or matntaining the invariance of the quality to be regulated with re- 
spect to the disturbances acting cn the systan. Phe reports treat the physical 
and mithematical fecofations of invrartance in autcnatic control systems; they 
ales consider metbods for designing end calculating invariant systems and prob- 
lems ecanected vith specific cases of practical, applicaticns cf compensation 
ia various antczatic systeas. On the basie of these reports 1t vas eatablished 
by the Conferesce that, by utilization ef the canditions of coapencation and the 
Prineiple of inrariance, {t is possible to produce autcmatioc systema-and various 
arvargecwaote whish are pore perfect Erca tha viewpoict of quality of the regu- 
laticna and ecrtrol process, atatility, simplicity of construction, and reliabi- 
daty of operation. The following members of the Siyer Secinar co Automatic Con- 


trol ase mentioned es organizezs of the conferenca: a.I. Rukhtesko, A.G. Ivankh- | 


wako, Yc.G. Lornilov, O.M. Kryzhanceskiy, ".M, Chumakov, 3.4. Lachsnova, and 


P.I. Chinayer. Referesces acecnpany each article. 
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AUTHOR: Popov, ye.P. 


PITIE: __wapnentt© Linearization Applied && Iosate the Stability 
Regions of Wonlinear Automatic Systems (0 vydelenii 
oblastey ustoycbivost+ neliceyny kh evtomatiche skikn 

sistem na osnove garmoniche skoy 1ineacizatsii) 


PERIODICAL: Tzve stiya Akedemii Nauk SSSR, Otdeleniye Tekhnicheskikh 
ilauk, Energetika 4 Avtomatike,1959, lr 1,PP 5%..64 (USSR) 


ABSTRACT: ‘Ihe systems are t ne nonlinearity only 
and which are de y differential 
equations with constant ©o Tt is assumed 

that a periodic solution to the eg exists at vne 

boundary between the regions tability 

and that the so Libicas within the unst 

also periodic. The cscillavions are @ 

nearly sinusoidal wave shape with resp 

appearing in the nonlinear function (but nm 

with respect to the other variables). This assuuption 

4g essential to the harmonic linearization appreximation 

The necessary and sufficient coniitions fer the system 
Card 1/2. +9 pe stable are sought; the saffizient conditicns are 
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‘ ation A ied } 
Nene ou eee to Locate the Stability Regions of 


y those that Lyapunov's direct 
It 15 Pointed out that the 
ay ragour but that, since it is 
Ses, it should 
The method is 
Nyquist diagrams 


t itions. There 
€S of which 7 are Soviet and ie 
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POPOV, Ye.P. 


Theory of vibrational smoothing of nonlinear characteristics of 

automatic control systems with the aid of self-oscillations. Avton. 

upr. i vych. tekh. no.22104-138 '59, (MIRA 13:2) 
(Automatic control) 
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Se 
TITLE: The Effects of Noise Caused by Vibration on the Stability 
and Response of a Non-Linear Automatic System_q 


PERIODICAL: Izvestiya Alcadomii nauk SSSR, otdeleniye tekhnicheskikh 
mauk, Energetika i avtomatilca, 1959, Nr he nn. FOS 105 (USSR) 


ABSTRACT: A general approximate treatment is given. The systen 
(Figure L) has one non-linear unit, which is jucluded in 
the internal feedback Loop. units 1, 2 and > are Linear 
as are the feedback and the object>- The non-linear 
differential ¢ describing the system is (1-1), 
where F(x) is ‘near function and the other 
functions are operator po tals with constant coe 
The external vibration noise 4s defined by Eq (1-2); 


£, (+) is the input, which varies much more slowly than 


f(t), jn accordance with the condition given. Tt is 


assumed that the Linear transfer function R(p)/alp) contains 
no harmonics generated py the non-linearity; an approximate 


Cardl/3 solution for * js sought in the form Eq (1.3), in oO 
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The Effects of Noise Caused by Vibration on the Stability and 
Response of a Non-linear Automatic System 


are the amplitude and 
lations at the input to the 
these can vary slowly as . varies. 
armonic linearization 
cal results obtained 
ion-~ 
The second Section of the paper deals with the derivation 
of the linear equation for the response to the input 
(other than noise). The linearization of Eq (2.2) is used; 
odd symmetrical functions (i.e. typical non-linearities) 
are considered; then Eq (2.5) applies, which Simplifies 
the calculations. The response to the useful Signal is 
then described by Eq (2.6), where the gain depends on 
the amplitude 8B and frequency 1. of the noise input. 
Eq (2.7) gives the stability limit indicated by the 
characteristic equation; Eq (2.8) is the transfer function 
of the open-loop System and Eq (2.9) is the same for the 
closed-loop system. . 
Card2/3 The third Section deals with Special cases at A 
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8/1794 59/900/04/007/C629 
B191/EL81 
On the Determination of the Higher Harmonics in Non-Symmetricat 
Self-Excited Oscillations 


eharacteristic composed of straight line sections ty 
Ayzerman, M,A., and Ganimakher, FR, (Prikladnaya 
Matematika i Mekhanika, 195¢, Nr 5). Such a solution 
has proved difficult for many systems other taan of the 
on-off type. In the present paper, another method cf 
analysis of self-excited osciliations is presented using 
a Fourier expansion with a finite number of higher 
harmonies (including a zero harmonic in the easa of non- 
symmetrical osciliations), The method is based on using 
the results of harmonic linearization considered 2s the 
zero approximation with subsequent improvements by 
determining the higher harmonics. ‘he metnod is 
applicable to many systems with non-linear characteristics 
More general than a succession of straight line sections, 
but nevertheless with other substantial limitations. 

The general equation describing the mcetion ci a Gon- 
linear system contains the non-linear characteristic An 
the form of a function of the displacement, A limitation 
is introduced by which the higher derivitives of this 
funetion are finite. The periodic solution of tie 
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On tha Determination of ta 


re 
v 
Self-Excited Oscillations 
equation of motion is formulated, dl: shing 
and fundamental harmonics. it 
tne atove Limitation on the none- 
fiundanental harmonic 


pr 
p 
SND ct NTS ON 


Fy oS 


The degree of its fulfilment deside: 3 in] 
taking account of the higher harmonics in the 
solution. If imoortant, an approximation = 


Rm. et 


LOP ear 

higher harmonics is given. This, in turn, leads 

fresh approximation for the zers: and fundamental 
harmonics, This improvement corstituses a significant 
computational advantage of the rethod presented here. 
Successive approximations can bi introduced by using the 
corrected values of the zero an: fundamental harmonics in 
the subsequent step of approxim: ting the higher harmonics. 
Another advantage is the facilily of dealing with non- 
symmetrical conditions which ar. expressed by the presence 
of a constant in the equation o° motion, An example of 
the method deals with an on-off system, It is seen vi 
ue 
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PHASE I BOOK EXPLOITATION gov /4479 
Popov, Yeo Pe, and 1.P. Pal'tov 
oe ent 


Friblizhennyye metody issledovantye pelineynykh avtomaticheskikh sistem (approximate 
Methods for Analyzing Nonlinear Automatic systems) Moscov, Fizmatgiz, 1960. 
192 Pe 10,000 copies printed. 


Ea.3 OK. Sobolev; Tech. Ea.: NA. Tusarkins. 


PURPOSE 2 This book is intended fo with the 

theory and practical applicati particularly 

those which deal wi stabilization and 

regulating systems y suitable for students 
and aspirants. 


; The book treatment of various 

for analyzing the ar automatic systems. 

are pased largely 0 ¢ harmonic balance and equivalent 
linearization; also tre . gmall-parame ter method and statis- 
tical linearization. A g is considered, and many 
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AUTHOR: Popov, Ye. Pe (USSR) 
to ee 
TITLE: Some synthesis problems of nonlinear control systems 


SOURCE: International Federation of putomatic Control. lat 
Congress, Moscow, 1960. Teoriya neprerywnykh sisten. 
Spetsial 'nyye matematicheskiye problemy. Moscow, 
Izd-vo AN SSSR, 1961. Trudy, ve l; 389-403 


TEXT: Synthesis problems are considered which can be solved by describ— 
ing function technique and by statistical linearization. Two types of 
roblems are discussed: problems related to the free motion of the system 
(atability, sustained oscillations, transient proceases) and problema re- 


lated to the system response to disturbances ond controller action (steady- 
atate ond dynamic error, effect of vibration and random noise). System 
configuration and order of differential equations are assumed es arbitrary. 
Nevertheless, for convenience, 2 certain typical configuration is consi- 
dered (show in figures), with one- and two nonlinearities respectively. 
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Transient processes, sustained oscillations, stability: For the case of 
symmetrical oscillatory processes, ViZe 


x=aain Y , “ = ab(a) ; at = wa) , (8) 4 


the describing function is 


F(x) = [ats - S aa] x + ate) px . (6) 


The performance measure of the transient process in nonlinear systems of 
high order by means of Eq- (5) is analogous to that used in linear theory, 
namely the root-locus method, with the basic difference, however, that the 
damping factor E and the frequency w are not constant, but vary with 
the oscillation amplitude a. From Eq. (5), the characteristic equation 
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a(p) + R(p) ES +L) (p -§)| -0 (7) 
ia obtained. With the change of variables p = E + jw, one obtains 
a(& + jm) +R(S+ jw) Lalo) + jat(a)7=0 - (8) 


Expansion in series 


‘N 


=) : (jw)? 


a(t + jw) = O(E) + a er 
4P /e 


(jw)” ( dg 


dp 


+ 
nl 
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ia convenient; if E is sufficiently small, ther 


E 4Q 
(2+ jw) = (jw) + (S : (10) 
dp } jw L- 


The methods of determining (a) and wa) from Eq. (8) differ. Four 
such graphic methods are considered. The graphs obtained in determining 
and @) are called damping-measure diagrams of nonlinear transient 
processes. These graphs yield mch information on the synthesis of non- 
linear systems. By drawing up such diagrams with respect to various 
system-parameters, the most convenient parameters can be selected. It is 
noted that with small — , the use of Eq. (10) instead of Eq. (9) consi- 
derably simplifies the probleme Transient processes with non-symmetrical 
oscillations: Such oscillations are assumed to have two components: 
d 
rc x°(t) + x'(t) ; x” = o(t) sin Wt) 5 WD) = = » (17) 
dt 
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0 eee ’ 
where x is the periodic component, and x -—the aperiodic. The describ= 
ing function is 
0 
at (a,x ) * 
9)” 18 
F(x) = F"(x", a) + q(a,x )x + A px (18) 


where 


F(x° + a sin w) ayy (19) “a 


2TT 


1 0 
F(x° + asin VW )sin Way s q' = = \ F(x + 
0 


(20) 


+a sin ww) cos Way - 
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Hence, 
Q(p)x° + R(p)FO(x’,2) = 0 (21) 
Q(p)x" + R(p) [a(a,x)) + ——= (22) 


Eq. 22 permits obtaining the two variables (a and w)) as a function of 


x? and the parameter k. Frou 


X(a,(,x°,k) = 0 , ¥(a, W,x’,k) = 0 » (23) 


one obtains a(k) and (a) by the same methods as above. By graphic 
means one obtains the new function 


Fo = G(x'4k) , (24) 
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called displacement function. This function is related to the aperiodic 
component (Eq. (21) ). Thus, instead of Eq. (21), one obtains 


Q(p)x? + R(p) (xk) « oO. (25) 


The solution of Eq. (25) yields the sought-for characteristics of the 
transient procese, Steady-state and dynamic error: Let the nonlinear 
aystem be subjected to the disturbances £, (+). f(t), f,(t). The system 


equations are 


Q(p)x + R(p)F(x) = S,(p)£,(+) + So(p)£,(t) + Sy(p)fg(t) - (28) 


The forced oscillations are sought in the form 


x= A, sin((z:t +o) «© (29) 


The describing function is set up and Eq. (28) is reduced. By assigning 


Card 7/14 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8" 


"APPROVED FOR RELEASE: 08/25/2000 


~ 


CIA-RDP86-00513R001342420007-8 


*' $7469 61/001 /000/012/019 
D274/D306 
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various values of A, and Gee for k = sonsat., and by calculating in 


each case B and ‘6. the solution to the problem is obtained and show in 
a figure. (It was assumed that £, = B sin we pts f, =f, = 0.) From this 
solution, the steady-state error of the nonlinear system under sinusoidal 
disturbances can be determined. This error is nonlinearly dependent on B. 
If the system has self-sustained oscillations, the obtained forced oscilla- 
tions will occur only under certain conditions. Further, the steady-state 
error is considered of a system operating under self-sustaining conditions. 
After transformations, the equation 


X(Ayie,Myk) = 0 , ¥(A,82 gMyk) = 0 (39) 
is obtained, whence the functions A(k) and €)(A) can be found by any of 


the graphical methods described above. Knowing A for any M and k, one 
obtaings ; 


x) x(k) 5 (40) 
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expressing x? by the gain factors of the elements, the steady-state error 
can be determined. It is noted that the limits of stability k of non- 
linear systems con depend on M (i.eo, on the external disturbance), unlike 
linear systems; this hes to be taken into account in practice. Further, 


: F Par : 0 
the dynamic error is found for a self-sustaining system, assuming x nota 
constant, but a slowly changing function of time. By linearization, one 
obtains 


Lap) + &(e)R(p)_7x° ~ (Pe), (44) 


whence linear theory can be used for the determination of the dynamic error. 
In many cases, a simpler solution can he obtained without determining the 
displacement function. Thus, for odd symmetrical nonlinearities F(x), the 
gain factor of the slowly varying component of the nonlinear element can be 
directly determined from 
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(45) 


transformations, and using Eqs. (18), (19) and (20), system (28) decomposes 


Effect of vibration- and random noise: ayaa a is considered. After 
9 | 
into two equations 


Q(p)x” + R(p)F°(x",a,) = S\(p)£,(t) + Sy(p)fg(t) (48) 


0 
qa'(A,,= ) B 
Q(p) + R(p) ala, sx”) + ———— p| -8,(p) ——- X 
Ge 
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cre sin P ; we og ; (asi 


for signal and noise respectively. From Eq. (49) one obtains the equation 
for determining the amplitude AS of the vibration at the nonlineerity 


input, viz. 


A x" (iy 2ps2° rk) + Y (agp Qps= rk] ; 


x?(Qask) + H(Qgsk) 


(50) 
whence the displacement function 


0 0 
F = D(x 9B; Qk) 
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is obtained by graphic means. In this case, the signal characteristic & 
depends not only on the form of. the nonlinearity end on k (as was the 
case in Eq. (24) ), but also on the amplitude B and frequency C2 of 
the external disturbance. In most cases it is possible to forego the 
solution of Eqs. (50) and (51). This applies in particular if Eq. (45) is 
used. Im the case of random noises, when £,(t) represents ao stationary 


random process with power spectrum density (0), statistical linearize- 


tion is used. Thereby, Eq. (28) becomes 
Orda, + RCP Cay 3) = 8, (P)E, (4) + 8yCP)E(4) 5 (st) 


Q(p)x,_ + R(p)a (Hy F,)x, = SplP)fp(t) > (58) 


for the signel and the noise respectively. From Eq. (58) follows 
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2 
as 3,( jw) 


1 : 
_—_ eee) a p(w)a@ ’ (59) 7 
aT a(jw) + R(iw)a (ays S,) Lt 
- 00 
whence the mean-square value 6. of the random noise x. can be grephi- 
cally determined. Thereupon, the displacement function is found, which can 
be linearized in many cases, Viz» 


rR * k (Gorka, é (61) 


Introducing Eq. (61) in Eq. (57), © linear equation for the signal is ob- 
tained. Linear theory can be used thereafter, taking into account, how- 
ever, that k, changes with configuration, parameters and external noise. 
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The above considerations remain valid for systems with several nonlineari~ 
ties. It is noted that the method has been tested in practice and found 
satisfactory. There are 10 figures and 21 references: 17 Soviet—bloc and 
4 non-Soviet-bloc. The references to the English-language publications 
read as follows: R. J. Kochenburger, Trans. Amer. Inst. Electr. Engrs. 
69, part I, 1950; E. W. Grensted, Proc. Inst. Electr. Engineers, ve. 102, 
pert C, 1955. 
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AUTHOR: Popov, Ye-P- (Leningrad) 


TITLE: On the investigation of self-oscillatory systems with 
logical devices 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
, tekhnicheskikh nauk. Energetika i avtomatika, no./t, 
1962, 116-121 


The author considers systems in which the control signal 
-1, in accordance with the 
the instantaneous values of the 


oscillatory, 

oscillatio o the steady-state. Xx 
method of h rization is applied to t 

systems. 1 conditions can frequent 
describe orm, it is more convenient in many cases to 
give the y, a8 in Fig.l. Here, for example, the value 


+1 for t signal 15 obtained when the deviation u of the 
Card 1/3 


APPROVED FOR R : 
ELEASE: 08/25/2000 CIA-RDP86-00513R001342420 
007-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8 


$/024/62/000/004/005/007 
On the investigation of 2s. E140/£435 


controlled coordinate from its required value exceeds a prescribed 
value uj , and, at the same time, the derivative pu. v has the 

same sign (velocity directed towards increasing the deviation) or . 

has opposite sign but small value. The broken line ABCD 

describes the stable limit cycle in the linear approximation, e 
and methods for calculating the points. ABCD are given in the paper Xx 
as well as for determining the transient process to the same 
approximation (Fig.2). The phase plane is used here only for 
illustration, the method being suitable for systems of arbitrary 

order and is not connected with the construction of hodographs 

in the compiex plane. There are 9 figures. 


~ 


SUBMITTED: May 11,°1962 
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AUTHOR: Popov, YePs (Leningrad) 
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TITLE: On peculiarities occurring upon the introduction of a 
small parameter in investigating non-linear oscillations 
in automatic systems 


PERIODICAL: Akademiya nauk SSSR. Otdeleniye tekhnicheskikh nauk. Pri- 
kladnaya matematika i mekhanika, V« 26, now ly 1962, 62-69 


TEXT: The author draws attention to a somewhat 4 

the small parameter Pr € dynamics of 

matic systems which i i loping a st 

ious widely used approxima 

systems containing strong non-li 

the remaining equations can be reduce 

high order. In automatic systems non-linearities are 

which differ sharply from the corresponding linear function y=k,* + 


Also, for the x variable processes are often observed which ar€é nearly 
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Statistical calcu-at : 
pa Stabisticheskii raschet nelineinykh areree sin : 
i sprevienija. Moskva, Mashinostroen-é, +/t) Pe 
maticheskogo uprev fuTRA a 
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ORG: none 
TITLE: On self-adjusting control systems without test perturbation effects 


SOURCE: International Federation of Automatic Control. International Congress. 2d, Basel, 
1963. Diskretnyye i samonastraivayushchiyesya sistemy (Discrete and adaptive systems); 
trudy kongtessa. Moscow, Izd-vyo Nauka, 1965, 338-350 


TOPIC TAGS: automatic control theory, self adaptive control, optimal automutic control 
\ 

ABSTRACT: A self-adjusting control system is one which during operation (1) determines the 
“| dynamic characteristics of the system by automatic search or calculates them from measure- 
‘Frents; (2) by some test determines the adjustment, parameters, Or regulator structures 
necessary for standardizing (or optimizing) the system; and (3) carries out the adjusting, pa- 
rameter, or regulator structure values derived. The literature contains very little informa~ 
tion on the synthegis and analysis of self-adjusting contro] systems for essentially stationary 
plants, while the drawback of many proposed systems is that special test signals must be used 
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to check dynamic characteristics of the signal. The present authors propose one of the pos~ 
sible principles for creating a self-adjusting control system for a certain class of nonsta- 
tionary plants. The chief merit of the principle is that it can take into account conditions 

both internal (system parameters) and external (noise and control effects) in system opera~ 
tion. The report gives only the basic features of the proposed principle of designing a self- 
adjusting control system, but it is to be hoped that this principle can be applied in many cases 
where it is desirable to use natural oscillations of a system without introducing perturbing test 
signals. The general case and several particular cases are studied and some of the points in- 
volved are discussed. Orig. art. has: 28 formulas artd 2 figures. 


13 
SUB CODE: 09,8%/ SUBM DATE: 29Sep65/ ORIG REF: 006 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420007-8 


ae AM6022150.. Monograph 
| Besakorskiy, Viktor Antonovich; Popov, YEvgenty Pavlovich 
| 


Theory of automatic control systems (Teoriya sistem avtomaticheskogo | 
repulirovantya) Moscow, Izd-vo "Nauka," 1966. 992 p. illus., 
biblio., index, 15,500 copies printed. 

oe. 
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PURPOSE AND COVERAGE: This book covers closely material of courses on 
“Automatic control theory" of schools of higher technical education.. 


It may also be useful as a4 handbook or textbook by a wide circle of | 
engineers, students, and scientists. The book was planned as a . 
rovised edition of Ye. P. Popov's book “Automatic Control System 
Dynamics" (Gostekhizdat, 1959), however, due to the rapid advances 

in the field of automatic control in recent years, it had to be 
entirely rewritten. Parts II, III, and IV were written by V. A. 
Besekerskiy and Parte I and IV by Ye. P. Popov. 
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